Transcriptional regulation of the EGF receptor promoter by HPV16 and retinoic acid in human ectocervical epithelial cells.
We have previously demonstrated that human papillomavirus 16 (HPV16)-immortalized human ectocervical epithelial cells and cells derived from tumors which express HPV16 oncogenes express high levels of epidermal growth factor receptor (EGFR) compared to normal cervical cells. We have also shown that proliferation of these cells is inhibited by retinoid treatment. We have hypothesized that the retinoid inhibition of cell proliferation may be due to the retinoid-dependent reduction in EGFR level. In this study we examine the regulation of EGFR expression in cervical cells with emphasis on two aspects: (1) the mechanism of retinoid-dependent suppression of EGFR levels in HPV16-positive cells and (2) the mechanism of EGFR upregulation by HPV16. EGFR levels were found to be elevated 5-, 3. 7-, and 1.25-fold in the HPV16-immortalized ECE16-1, ECE16-D1, and ECE16-D2 cells, respectively, compared to normal cervical cells. Treatment of ECE16-1 and ECE16-D1 cells with retinoic acid suppresses proliferation, EGFR level, EGFR mRNA level, and EGFR promoter activity. The reduction in EGFR promoter activity appears to account for the reduction in EGFR protein and mRNA levels. In contrast, retinoic acid does not affect cell growth or EGFR level in ECE16-D2 cells or normal cervical cells. To study the mechanisms regulating EGFR expression in HPV16-positive cells, normal ECE cells were cotransfected with an EGFR promoter reporter plasmid and an expression plasmid encoding the HPV16 E6/E7 open reading frames. In the presence of E6/E7, EGFR promoter activity was increased by 2- to 3-fold, suggesting that the E6/E7 proteins are directly or indirectly responsible for the increased EGFR level and that the EGFR promoter contains the DNA elements necessary to mediate this response. Nevertheless expression of E6/E7 proteins did not confer retinoic acid regulation, as EGFR promoter activity remained elevated in normal cells cotransfected with pHPVE6/E7 and treated with retinoic acid. These results suggest that human papillomavirus and retinoic acid regulate EGFR levels by independent effects on the EGFR promoter.